Abstract
Introduction

Reversible posterior encephalopathy syndrome (RPES), more commonly called reversible posterior leukoencephalopathy syndrome (RPLS), is a clinical entity characterized by headache, nausea, vomiting, seizures, conscious disturbance, and visual disorder associated with neuroradiological findings, predominantly white matter abnormalities of the parieto-occipital lobes (1, 2). It has been recognized in a wide variety of conditions, including hypertensive encephalopathy, organ transplantation, uremia, preeclampsia/eclampsia, and connective tissue diseases, which is reversible if treated promptly (1-5). Additional risk factors include thrombotic thrombocytopenic purpura, cerebral angiograms, hypertension-inducing treatments such as erythropoietin, blood transfusions, or immunosuppressive therapy particularly cyclosporine A and tacrolimus (FK506), and immunoglobulin as well as various chemotherapeutic agents such as cisplatin (6-11). The central nervous system (CNS) manifestations of systemic lupus erythematosus (SLE) are highly diverse, including cerebrovascular disease, myelopathy, optic neuropathy, meningitis, epileptic seizures, cognitive dysfunction, psychosis, dementia, anxiety, and depression (12). However, few reports have described RPES in SLE. Here, we describe a patient with SLE-associated RPES and systematically reviewed the pathogenesis and treatments of 22 patients with SLE-associated RPES reported in the literature.
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On the ninth day after admission, the patient had bilateral parietal cortical lesions with hypointensity on T1-weighted MR imaging ( Fig. 2A) and hyperintensity on T2-weighted MR imaging (Fig. 2B) . The diffusion-weighted imaging (DWI) showed isointensity in the bilateral parietal lobes except for a patchy lesion with hyperintensity in a right parietal gryus (Fig. 2C) . The apparent diffusion coefficient (ADC) maps revealed lesions with hyperintensity in the bilateral parietal cortexes, among which there was a patchy lesion with hypointensity in the gyrus corresponding to the lesion on DWI (Fig. 2D) . Fluid-attenuated inversion-recovery (FLAIR) MR imaging showed lesions with hyperintensity in the bilateral parietal and occipital cortexes (Fig. 2E, F phamide (often high dose) [6 patients (case 2, 3, 4, 8, 9, 13) 9 1 ) wa s d e c r e a s e d wh e n c o mp a r e d wi t h 0 . 9 9 a n d 1 . 1 8 , r es p e c t i v e l y , i n t h e p o s i t i o n wi t h o u t a n a b n o r ma l s i g n a l ( B ) . ( S c a n n i n g p a r 
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Discussion
(1) Neuroimaging and differential diagnosis of SLE- Hinchey et al in 1996 (1 T a b l e 1 . Cl i n i c a l Ch a r a c t e r i s t i c s a n d Ne u r o i ma g i n g F i n d i n g s o f 2 3 P a t (14, 19, 24) , for example, case 8 in Table 1 who suffered permanent neurological deficit had mixed lesions of cytotoxic and vasogenic edema (14) .
associated RPES
RPES was firstly coined by
i e n t s wi t h S L E a n d RP E S irreversible. Evolution of initial vasogenic edema into cytotoxic edema, infarction, or hemorrhage has been reported
Proton MRS of the present case showed that the white matter had normal spectroscopy (Fig. 3) , which supported the exclusive involvement of the cortex. Casey (Fig. 3) ; furthermore, the multiple sequences of MRI during the first scan showed the same lesions (Fig. 2) , and clinical manifestation of bilaterally severe visual disturbance corresponded well to the lesion locations. (19, 24, 25) . Furthermore, infarct lesion always (1, 19) , for example, Fig. 2F of the present patient showed no lesion in the calcarine fissure but distinct lesions in symmetric cortical cortexes. The above-mentioned small patchy portion of the lesion of the present case had cytotoxic edema (with hyperintensity in DWI and hypointensity in ADC map, Fig. 2C, D) , which was reversible and could be mild ischemia; however, the rest of the lesion had vasogenic edema (isointensity in DWI and hyperintensity in ADC map, Fig. 2C, D) and was not an ischemic change. All of the lesions of the present case still existed on the localizing slices for MRS at 6 days after the first MRI scan (Fig. 3 
et al (2) found cortical involvement in 94% of patients with RPES (among them one patient had exclusive involvement of the cortex) and constituted 46% of all lesions, and predominantly cortical involvement tended to be found more often in the mild cases while predominantly subcortical white matter edema was seen more often in the patients with moderate or severe disease. Because cortical involvement is frequent and there is usually not an accompanying destructive process of the white matter, or leukoencephalopathy in those patients, the name of PRES is more suitable than RPLS. In the present case, the determination of lesions on MRI was reliable, because the MRS, done at 6 days after the fist MRI scan, confirmed the lesions in the bilateral parieto-occipital cortexes and showed abnormal spectroscopy in the lesion
RPES lesion is very similar to and easily misdiagnosed as ischemic stroke (with cytotoxic edema), which is a common CNS complication of SLE. RPES needs prompt antihypertensive treatment, while ischemic stroke needs mildly elevated blood pressure to improve cerebral perfusion. DWI can help to differentiate an ischemic lesion from RPES lesion since the former (either mild or severe one) had hyperintensity in DWI and hypointensity in ADC maps, while the later had hypo-or isointensity in DWI and hyperintensity in ADC maps
F i g u r e 4 . An i n c r e a s i n g n u mb e r o f p a t i e n t s wi t h S L E -a s s o c i a t e d RP L S h a s b e e n r e p o r t e d f r o m 1 9 9 6 t o 2 0 0 7 ( r e v i e we d i n t h i s p a p e r ) . follows a vascular territory that usually is not symmetric; the calcarine fissure is often involved in posterior cerebral infarction but it is normally spared in RPES
), and disappeared at 70 days after the first MRI scan, which indicated the lesions had lasted for more than 6 days (because the first MRI scan was done at 9 days after the appearance of the visual disturbance) and were not considered as ischemic change, because an ischemic lesion lasting for more than 6 days would leave a permanent lesion of encephalomalacia and would not disappear totally on MRI after several months. The distinction between RPES and CNS vasculitis is also important in patients with SLE. Management of RPES may require withdrawal of immunosuppressants, whereas CNS vasculitis requires immunosuppressive therapy. CNS vasculitis lacks the typical MRI findings of RPES, and diagnosis relies on corroborative data from cerebrospinal fluid analysis, angiography, and perfusion studies, and is made definitively by brain biopsy (19).
(2) Systematic review
In the present series, it was noted that SLE-associated RPES has been increasingly reported from 1996 to 2007 (Fig. 4) (24, 25, 28, 29, 32, 33) ; only a few reported cases had cytotoxic edema which were always mixed with vasogenic edema (9, 14, 32, 34, 35 (40, 41) . As suggested, it is safer to change the immunosuppressive therapy to mycophenolate mofetil and high-dose corticosteroids need not be withdrawn in treating SLE-related RPES, as long as the blood pressure and fluid retention are well controlled (18, 19) .
